Abstract
changes differ between genetic backgrounds, is not straightforward for most host species. It 4 for example, has been widely used as a model system for behavioural genetics [13, 14] , and 55 used specifically to study social aggregation and locomotor activity [9, 15, 16] . Further, D. 56
melanogaster is a powerful model of immunity in response to a range of bacterial and viral 57 pathogens [17] . Previous work has shown that D. melanogaster exhibits a range of 58 behavioural changes following Drosophila C Virus (DCV) infection, including pathogen 59 avoidance during oviposition [18] , and foraging [19] . Here, we test whether DCV infection 60 changes social aggregation and locomotor activity in D. melanogaster, and if these effects 61 vary with genetic background and sex. 
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We tested if differences in locomotor activity and social aggregation could be attributed to 104 fly genetic background or sex. Data from both experiments were analysed using very similar 
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We found a significant effect of genetic background in the median nearest neighbour 117 distances (NND), suggesting that there is significant genetic variation in this measure of social aggregation (Figure 1 ; Table 1 ). We found no evidence of sexual dimorphism in social 119 aggregation across multiple genetic backgrounds, with no significant interaction between 120 sex and genetic background. However, we observed that while female aggregation was not 121 affected by infection, infected males aggregated further apart from each other compared to 122 uninfected males ( Figure 1 ; Table 1 ). This increase in the NND following infection was 123 generally observed in males, regardless their genetic background ( Figure 1 ; Table 1 ). We 
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All three parameters of total locomotor activity, the proportion of time spent asleep and the 139 average activity when awake, were affected by a combination of sex and genetic background 140 (Figures 2 and S3; Table 2 ). However, there was no detectable difference in how much 141 infected and healthy flies moved or slept, and hence no evidence that infection impacted on 142 any parameter of fly locomotor activity (Figures 2 and S3 ; Table 2 ). 
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Another potential explanation is that we infected flies via thoracic pricking, as opposed to 188 abdominal injection which has been shown to reduce resistance to infection in Drosophila 189 [43] . Orally infecting flies shows a range of sex-specific behavioural symptoms, with sub-
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lethal doses reducing daily locomotor activity in males after 3-6 days of infection [24] . 
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All data and R code will be uploaded to Dryad during submission. 
426
While flies were monitored continuously for 4 complete days. Flies that died during this 4-day 427 period were removed from the dataset. In total we analysed the activity of 872 flies, with n=18-428 27 flies for each combination of sex and genetic background (Table S3 ). Raw activity data 429 was processed using the DAM System File Scan Software [6] , and the resulting data was 430 manipulated using Microsoft Excel. Activity counts for each individual fly were combined into 431 5-minute bins. We analysed fly activity data using three metrics: total locomotor activity,
432
proportion of time spent asleep and the average activity when awake [7] . Total locomotor 433 activity refers to the sum of all recorded movements during the 4-day measuring period and 434 is an outcome of how often a fly sleeps and how much it moves during bouts of awake activity.
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In Drosophila, sleep is defined as five minutes of continuous inactivity, sharing several 436 features with mammalian sleep, such as being followed by an increased arousal threshold, 
457
and infected males in pink.
